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$k$ , $m$ $\mathrm{c}\mathrm{h}(k)$ 1 . $k$ 1 $m$
$\mu_{m}$ , Kummer























$K/k$ $X^{\backslash }\backslash \mathfrak{s}\supset \text{ }$ , $n$ . . $R_{K/k}^{(1\rangle}\mathrm{G}_{m}$ $k$
$1arrow R_{K/k}^{(1)}\mathrm{G}_{m}arrow R_{K/k}\mathrm{G}_{m}arrow \mathrm{G}_{m}Narrow 1$ (1)
$\overline{i\mathrm{E}}\ovalbox{\tt\small REJECT}$ . $N=N_{K/k}$ . $R_{K/k}^{\acute{1}1)}\mathrm{G}_{m}$
$n-1$ , $k$ $\mathrm{k}\mathrm{e}\mathrm{r}(N\mathrm{x}/k : K^{*}arrow k^{*})$ .
[9] .
1. $k$ char(k} $m\geq 2$ $(k,m)$ Kummer $($Kummerian $\mathrm{p}\mathrm{a}\mathrm{i}\mathrm{r})^{*1}$
$K=k(\zeta_{m}),$ $n=[K:k]$ 4 .
(I) $K/k$ .
(II) $m$ , $m=p_{1}\ldots p_{r}$ $f^{\mathrm{J}}i\equiv 1(\mathrm{m}\mathrm{o}\mathrm{d} n)$ .
(In) $[\mathbb{Q}(\zeta_{p_{i}}):k\cap \mathbb{Q}(\zeta_{p_{i}})]=n$ $p_{i}$ .
(IV) $p_{i}$ $\mathbb{Z}[\zeta_{\mathrm{t}},]$ .
.




,$=l@\Phi$ , $x$ $\in R_{K/k}^{\{1)}\mathrm{G}_{m}(k)$ , $\lambda(y)=\chi$
$y\in R_{K/k}^{(1)}\mathrm{G}_{m}(\overline{k})$ , $\epsilon\rho_{x}\in \mathrm{H}\mathrm{o}\mathrm{m}_{\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{t}}(\mathrm{G}\mathrm{a}1(\overline{k}/k),\mathrm{k}\mathrm{e}\mathrm{r}\lambda)$ $\phi_{x}(\tau)=y^{\tau-1}(\tau\in \mathrm{G}\mathrm{a}1(\overline{k}/k))$
. $(k, m)$ Kummer , $k$ $m$




. $m$ (I)(II)(III) .
$\bullet$ $n<23$ $\mathbb{Z}[\zeta_{n}]$ (IV) $\vee\supset^{\sim 2}$
. , $n$
, $\mathbb{Q}(\zeta_{m})$ $k$ $[K : k]=n$ , $(k,m)$ Kummer
$m$
. $n=2$ Kummer .
.
$\bullet$ $(k, m)$ Kummer , $K=k(\zeta_{m})\supseteq k’\supset k$ $k’$ $(k’, m)$
Kummer .





$(k, m)$ Kumm er . $K=k(\zeta_{m}),$ $n=[K:k]$ . , $\ovalbox{\tt\small REJECT} \text{ ^{}\backslash }$ $T=R_{K/k}^{(1)}\mathrm{G}_{m}$
$\langle$ . (I) , End(T) $\mathbb{Z}[\zeta_{n}]$
. $T$ $m$ $\mathbb{Z}[\zeta_{n}]$
$m$ $\mu$ . (IV) .
$\mu$ .
(II) . (IV) $N_{\mathbb{Q}(\zeta_{n})/\mathbb{Q}}\lambda_{i}=p_{i}$
$\lambda_{\mathrm{i}}\in \mathbb{Z}[\zeta_{n}]$ ,
$\mu=\lambda_{1}\ldots\lambda_{r}$
. $\mathrm{G}\mathrm{a}\bm{\mathrm{I}}(K/k)=\langle\tau_{s}\rangle$ . $\tau_{s}$ $\tau_{s}(\zeta_{m})=\zeta_{m}^{s}$ $s$ $(\mathbb{Z}/m\mathbb{Z})^{*}$
$n$ . (III) $\lambda_{i}$ $\lambda_{i}’$
$s\equiv\zeta_{n}$ $(\mathrm{m}\mathrm{o}\mathrm{d} \lambda_{i}’)$ (2)
. $\lambda=\prod_{i=1}^{r}\lambda_{i}’$ , $\lambda$ $m$
.2 $\mathbb{Z}[\zeta_{n}]$ $n$ 29 [10, Chapter Il].
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. (2) $\mathrm{k}\mathrm{e}\mathrm{r}\lambda$ $k$
.
$1arrow \mathrm{k}\mathrm{e}\mathrm{r}\lambdaarrow Tarrow T\lambdaarrow 1$ .
. ,






. $[K : k]=n$ , $n$ . $\hat{\lambda}$ $\lambda$





$(k,m)$ Kummer . (I) $K/k$ . $R_{K/k}^{(1)}\mathrm{G}_{m}\cong$
$R_{K/k}\mathrm{G}_{m}/\mathrm{G}_{m}$ , ]$\mathrm{P}^{[K:k]-1}$ .
$R_{K/k}^{\langle 1\rangle}\mathrm{G}_{m}$
$i\mathrm{g}\text{ }$ , $\acute{i\mathrm{E}}$ \Phi $k$ $m$
. , ,
,
. $n=2$ $R_{K/k}^{\langle 1\}}\mathrm{G}_{m}$ – $1^{\backslash }\mathrm{A}$ $\emptyset\grave{\grave{1}}\urcorner \mathrm{p}$
, , .
, .
$k$ $\mathbb{Q}(\zeta_{m})$ $\Psi-$/B . $\text{ }(k,m)$ Kummer
. $k$ $m$ .
$d=(\zeta_{m}^{2}-\zeta_{m}^{-2})^{2}=(\zeta_{m}+\zeta_{\overline{m}}^{1})^{4}-4(\zeta_{m}+\zeta_{\overline{m}}^{1})^{2}\in k$ , $K=\mathbb{Q}(\zeta_{m})=k(\sqrt{d})$. $R_{K/k}^{(1)}\mathrm{G}_{m}$
$\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}(k[x_{1},x_{2}]/(x_{1}^{2}-dx_{2}^{2}-1))$ . $m$ $[m]$ l \mbox{\boldmath $\varpi$} $\acute{i}\hat{\mathrm{E}}$ RK(l/$\rangle$kG
$m$ . $(x_{1},x_{2})\vdasharrow(x_{1}+\chi_{2}\sqrt{d},x_{1}-x_{2}\sqrt{d})$
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$=i=0 \frac{n\iota-1}{\sum^{2}}(_{\mathfrak{j}=1}^{\frac{\prime n- 1}{\mathrm{Z}^{2}}}(_{2j}^{m}\ovalbox{\tt\small REJECT}(\begin{array}{l}ji\end{array})(-1)^{i}x_{1}^{m-2i})$;
$f_{2}^{(m)}= \frac{1}{2\sqrt{d}}((x_{1}+\sqrt{d}\chi_{2})^{m}-(x_{1}-\sqrt{d}\chi_{2})^{m})$
$=x_{2}i=0 \frac{\prime\prime\prime-\mathrm{l}}{\sum^{2}}(_{j=1}^{\frac{\prime n-1}{\sum^{2}}}(\begin{array}{ll} m2j +1\end{array}) (\begin{array}{l}ii\end{array})(-1)^{i}x_{1}^{m-2i-1]}$
. $x_{1}^{2}-dx_{2}^{2}=1$ . Chebyshev
. $f_{2}^{(m\rangle}$
$k(x_{1}, x_{2})=k(x_{1})$ .
, $\mathrm{n}_{=\mathrm{f}=}^{\pi 1\rfloor}\overline{\mathrm{R}}R_{K/k}\mathrm{G}_{m}/\mathrm{G}_{m}\cong R_{K/k}^{\langle 1)}\mathrm{G}_{m}$ $\mathrm{X}\vdash’ \mathrm{X}^{2}/N_{K/k}\langle \mathrm{X}$) $\ovalbox{\tt\small REJECT}-\wedge\Leftrightarrow \mathrm{g}\backslash$
, $[u_{1} : u_{2}]\in]\mathrm{P}^{1}(k)$
$( \frac{u_{1}^{2}+du_{2}^{2}}{u_{1}^{2}-du_{2}^{2}},$ $\frac{2u_{1}u_{2}}{u_{1}^{2}-du_{2}^{2}})\in R_{K/k}^{(1)}\mathrm{G}_{m}(k)$
.
$k=\mathbb{Q}(\zeta_{m})^{+}$ $m$ $(u_{1} : u_{2})\in \mathrm{P}^{1}(k)$
$\ovalbox{\tt\small REJECT}^{m)}(x)=\frac{u_{1}^{2}+du_{2}^{2}}{u_{1}^{2}-du_{2}^{2}}$
.
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